Abstract. In the paper the experiment results of deformation in foundation slab segment in interaction with subsoil are presented. Pilot measurement is carried out on original subsoil with characteristics which were tested in cooperation with geotechnics specialists. Concrete precast slab with square dimensions 500 mm and with thickness 48 mm made of plain concrete is exposed to vertical load. The tests results are compared with bending moments and deformations analysed according to subsoil models given in Eurocodes using FEM analysis.
Introduction
Analyses of interaction between foundation structure and subsoil have been developed for many years. For the determination of internal forces in foundation structure is necessary to determine the influence of the subsoil stiffness to structural stresses, and vice versa, how the stiffness of the foundation structure affects the resulting subsidence. Besides this common analysis authors are interested also in soil-structure interaction in areas affected with underground mining and flooded areas (Cajka et al., 2003 . There are different subsoil models at disposal for the soil-structure interaction analysis, given in Eurocode and national codes and also in technical and scientific literature. Many authors have paid attention to surface models in the Czech Republic, for example best-known soil multi-parameter model prepared by Kolář and Němec (1989) and others modified soil -structure interaction approaches (Kralik and Jendzelovsky 1993 , Fajman and Sejnoha 2007 , Kuklik 2011 ). The numerical integration and solving of large non-linear equations by means of iteration methods don't make any problem with sharp growth of computer techniques (Konecny, Brozovsky, Krivy, 2009).
Pilot measurement
At the Faculty of Civil Engineering testing device was constructed so that the phenomena could be examined. In the series of experiments it is supposed to compare measured stresses and deformations of foundation slabs with values calculated using different numerical models. Fig. 1 Test equipment -general view Fig. 2 Test equipment -detail
Testing equipment
The experiments were carried out at testing equipment designed at VSB-TU Ostrava, Fig.1 . Testing equipment is made of two steel frames with crossbeams supported with system of micropiles. It is possible to concrete the foundation slab with dimensions up to 2.0 m and expose to vertical load up to 1500 kN with arbitrary eccentricity, more details in (Cajka et al. 2010 ). In the course of prepared measurements it is supposed that the foundation slab with different thickness and with different amount and type of reinforcement (plain concrete, reinforced concrete, fibre concrete) will be tested. It is expected that the load bearing capacity will be exceed in bending or punching. It is also possible to change the subsoil.
Testing description
As a specimen the precast tile made of plain concrete was used with square dimensions 500 mm and the thickness 48 mm. The slab was laid on original subsoil without greensward and was under laid with geotextile and asphalt belt to protect the strain gauge sensors. The load area of vertical force was 100/100 mm. The subsoil characteristics were tested in cooperation with geotechnics specialists. Original subsoil was evaluated as clay with deformation modulus E DEF = 2,65 MPa, and poisons coefficient ν = 0,35.
During the loading the vertical deformations were measured with system of potentiometric sensors, Fig. 2 . The stress variance was observed at selected points both at upper and bottom side of the pavement tile.
Mathematical modeling
Numerical modeling of soil-structure interaction is performed as 2D using the Nexis32 software based on FEM with Soilin module. The subsoil is considered as elastic with deformation modulus obtained from geotechnics testing. Next input is the coefficient of soil matrix stiffness m according to Czech code and in the analysis is considered with values m = 0.1, m = 0.2 and m = 0.3. According to Eurocode this coefficient is not defined, but it is possible to derive that in the soil-structure analysis is supposed always with value 0.2.
Numerical modeling of these phenomena is supposed to be analyzed also with other software, e.g. Ansys and also using particular elements which were derived by author (Cajka, 2003) and (Cajka, 2012) .
Testing results
Tensile strength.The break out of precast concrete slab occurred when the load reached the value 18.6 kN. Precast slab is made of concrete with minimal tensile bending strength f fx = 4.0 MPa according to manufacturer data. Corresponding bending load bearing capacity is M Rk = 2.92 kNm/m according to equation (1) .
Three bar specimens made of broken slab were also tested and the average bending tensile strength is settled with value f fx = 5.8 MPa, see Tab. 1. Corresponding bending load bearing capacity is M Rk = 4.22 kNm/m. Using software Nexis 32 the bending moments were calculated for the appointed load and soil characteristic, Fig. 3 . Maximal bending moment was settled M Ek = 3.76 kNm/m. Testing of the concrete slab was complemented with strain tensionmetrical measurement with 6 sensors, four of them placed at bottom side, two of them placed at upper side, particular results are given in (Cajka et al., 2012) .
Deformations.Vertical deformations were measured using 10 potentiometric sensors. Measured deformation in time before concrete slab breaks is in the Discussions. Bending moment calculated for the maximal load responds to bending moment load bearing capacity settled on the basis of manufacturer data and laboratory testing of flexural strength. During the load exposure the pavement concrete segment was pressed into the subsoil as it was expected. As the specimen dimensions were small and the subsoil nonhomogeneous the pavement tile deformations are inclined. Deformations of the pavement tile itself are smaller but noticeable. Measured deformations are significantly smaller then calculated deformations of concrete plate w. The deformation of concrete plate u z,m01 and settlement of modified halfspace w ,m01 was calculated with coefficient of soil structural strength m=0.1 etc., see Fig. 5 and 6 . One of the reasons could be the fact that the geotechnical subsoil characteristics were not measured at the same time with deformations. Subsoil characteristics could be influenced with the subsoil humidity. On other hand, the deformation of concrete plate and settlement of the subsoil should be in correct soil -foundation interaction model same or very similar. 
Conclusions
When calculating an interaction task, it is essential to define such course of the contact stress that could result in the same deformation of the soil and the plate. Since the relation between the modified elastic halfspace load and modified elastic halfspace settlement is that of non-linearity, FEM non-linear methods need to be employed to solve the mentioned task. The iteration method seems to be the best choice in this case, since it converges towards a technically accurate solution as early as after approximately 7-8 iteration steps (Cajka, 2003 (Cajka, to 2013 ). An advantage of the suggested iteration solution used to solve the non-linear task consists in a possibility of checking the plate structure stiffness with respect of the cracking limit (Pukl et al. 2006 , Sucharda and Brozovsky 2009 , Konecny et.al. 2010 ). The method also enables the limit contact stress to be checked in the footing bottom, eliminating thus tensile stress between the plate and soil (so-called one-sided bonds). In the paper pilot measurements of deformations of concrete slab laid on subsoil and exposed to vertical load were described. Planed series of measurement should contribute to verification and better understanding of soil-structure interaction models given both in Eurocode (Halvonik and Fillo, 2013) 
